The theory of spin-polarized low-energy electron diffraction (LEED) is used to analyze the observed fine structure in experimental data for W(001). Within a spin-dependent scattering model, a saturated image barrier provides a satisfactory description, and the analysis leads to a model of the surface potential barrier for W(001)~Simpler models, such as those commonly used for LEED intensity calculations, are unable to reproduce all of the observed structure. The complex fine structure of the spin-polarized LEED intensity curves is interpreted in terms of the interaction between Bragg peaks, spin-dependent features, and barrier scattering effects. Resonance effects do not need to be invoked.
I. INTRODUCTION
Although low-energy electron diffraction (LEED) is one of the most widely used methods for obtaining structural information about surfaces, the use of spin-polarization effects is a relatively recent innovation. The development of sources capable of producing highly polarized electron beams' has now permitted the application of the technique, the basic theory for which was developed more than a decade ago. ' Feder has shown that the additional information contained in LEED spin-polarization profiles is a valuable aid in structural analysis of heavy-metal surfaces. Pierce et al. have recently published spin-polarized data for W(001) at low energies and in this paper we interpret the structure of their curves and show their value in surface-barrier analysis. ' The structure of LEED intensity curves from W(001) for electrons of low energy and low angles of incidence has been the subject of much discussion in recent years. Particularly striking are a narrow feature at about 4 eV, which persists over a range of incident angles, and a remarkable asymmetry between spin-up and spin-down intensities for angles of incidence 8 near 15'. The latter feature, a double peak in the spin-up intensity with a single peak in the spin-down channel, has been attributed by Malmstrorn and Rundgren' to a particular form of threshold effect, namely interacting surface reso- Fig. 1 ). Nonspecular beams require a certain threshold energy to emerge into the vacuum and the most striking effects, usually in the form of a series of narrow peaks in the specular intensity curve, occur just below this energy.
' The scattering at the surface barrier plays an important role in the formation of the fine struc- 
V. EXPLANATION OF LOW-ANGLE FINE STRUCTURE
The structure of the low-energy and low-angle specular intensity curves for W(001) has been the subject of considerable analysis and speculation. To determine which features are spin dependent and which barrier dependent, we have performed parallel sets of calculations with and without spinpolarization for both the saturated-image and nonreflecting barriers. In the latter, the internal and external reflection coefficients are neglected and only the transmission coefficients retained.
In Fig. 5 [Fig. 6(a) j. In particular, the second of the peaks in the spin-up curve near 5 eV is much narrower than the corresponding peak in Fig. 6(e) .
To complement the data in Fig. 6 , we show in Fig. 7 
